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Federal Columbia River Power System 
Generation & Transmission ς System Map 

BPAõs service area:  

~ 300,000 sq. miles  

 

The FCRPS: 31 plants 

-21 Corps Projects (14,651 

MWõs) 

-10 Reclamation Projects 

(7,807 MWõs) 

-209 turbine-generating units 

-Generating units range in size 

from 1 MW (Boise 

Diversion) to 805 MW 

(Grand Coulee) 

 

-22,059 MW of nameplate capacity, 

delivering power worth about $4 billion 

per year.  Note: The FCRPS is about 

59% of US federal hydro capacity 

(37,215MW), and 29% of US national 

hydro capacity (74,872MW). 

 

94 percent of the FCRPS generating 

capacity is in 12 projects 

 
Canada has 15% of basin  
area, but provides 30% of 34 million 
acre feet (maf) average annual flow at 
The Dalles 
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Program Description and Strategic Objectives 

ÁProgram Description:  
 

ωU.S. Army Corps of Engineers, Bureau of Reclamation, and Bonneville Power 
Administration work together to provide and implement funding for operations 
and maintenance activities, non-routine extraordinary maintenance projects, 
and Fish and Wildlife and Cultural Resources mitigation activities at 31 
hydroelectric facilities throughout the Northwest.  

 

ÁStrategic Objectives: 
 

ωS2:  FCRPS Operations & Expansion 
 

ωS7: Environment, Fish & Wildlife 
 

ωI4: Asset Management 
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Key Products and Outputs 

ÁKey Products and Outputs: 
 

ω8,800 aMW of generation provided to the northwest valued at nearly $4 billion. 
 

ω Reliable Generation and Transmission System Performance through voluntary 
compliance with WECC/NERC Reliability Standards. 
 

ωSafe Work Environments/focus on safety at the Generating Facilities (Complying 
with new standards for Arc Flash, Lockout/Tagout, Hydraulic Steel Structure 
Inspections, Asbestos, Emergency Management Systems, etc.). 
 

ωCompliance with Biological Requirements for Fish Passage and Clean Water, and 
Cultural Resources Section 106 requirements. 
 

ωAvoidance/minimization of CO2 emissions 
 

ωSupport for the integration of wind and renewables 
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O&M Program Overview 
ωApproximately 1,600 employees: salaries and benefits, and materials and supplies 

related costs are 70 to 75% budget. 
 

ωThe O&M program includes funding for mitigation activities: 

īAbout 15% of O&M program costs are Fish and Wildlife O&M for screens, 
hatcheries, fish bypass facilities, trap and transport, etc. 

īAbout 2% of O&M program budget is for the FCRPS Cultural Resource program 
and mitigation activities associated with Section 106 compliance 

 

ωAbout 17% of O&M program costs are for Non-Routine Extraordinary Maintenance 
(NREX), the large infrequent repair activities associated with failed or failing 
equipment, as well as the Grand Coulee Third Powerplant Overhaul. 

 

ωOther programs include Dam Safety, Clean Water, Water Management, Employee 
Safety, Engineering, Contracting, Physical and Cyber Security, Reliability Compliance 
and other Support Services. 

 

ωThe program is implementing industry best practices for O&M through independent 
outside peer reviews of all functions at the generating plants and by participating in 
hydro benchmarking forums. 
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FY 2013 EOY FCRPS Hydro Performance Summary 
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FCRPS Reclamation Corps Stretch Mid Min

0.90 0.37 1.16 1.5 1.7 2.0

<100% 100% <100% 100% N/A N/A

94.0% 92.3% 95.0% 94% - 96% 92% - 98% 90%-100%

102.3% 102.9% 102.0% 98% N/A N/A

77.7% 74.2% 79.4% 75% 66.7% 58.3%

86.3% 98.6% 83.5% 95% 90% 85%

FCRPS Reclamation Corps Stretch Mid Min

99.4% 102.2% 98.1% 95% 85% 75%

71.7% 85.7% 69.5% 95% 85% 75%

On Track On Track Corps 2 1 N/A
Mid Target Corps 12 6 4

On Track REC 2 1 N/A
On Track Corps 3 Districts 2 Districts 1 District

Mid Target Met REC 2 1 N/A

FCRPS Reclamation Corps Stretch Mid Min

77.8% 68.4% 82.6% FCRPS/Rec/COE 81.1/72.7/85.4 76.7/68.5/81.0 74.1/65.7/78.4

3.69% 2.10% 4.50% FCRPS/Rec/COE 1.7 / 0.6 / 2.3 3.0 / 1.3 / 3.9 3.9 / 1.8 / 5.0

95.3% 95.5% 95.3% (Quarterly) 98% 90% 85%

95.5% 96.0% 95.4% (Quarterly) 90% 85% 80%

87.0% 94.4% 85.3% 90% 83% 75%

99% 100% 99% 100% 95% 90%

274.6 274.6 COE Only 250 350 450

99.9% 100% 99.9% 100% N/A N/A

Weighted Availability Factor

Weighted Forced Outage Factor

PM Completion Rate

Completion of Work

Capital Milestone Completion Rate

Capital Forecast Expenditure Rate

Lost Time Accident Rate

Generation System Reliability

O&M Expenditure rate

Measure

Planned Generation Capacity Part B

Capital Budget Expenditure Rate

Target Thresholds

Fish Screen Reliability

Current Score Target Thresholds

Mid Target 

Met

Operations Coordination

FY13 Operational Performance Indicators

Target Thresholds

HydroAMP Powertrain & Ancillary

Critical PM Rate

Current Score

Incremental Efficiency Gains

Cultural Resources Stewardship Part A

FY13 Strategic Performance Indicators

FY13 Tactical Performance Indicators

Current Score

Mid Target 

Met

Cultural Resources Stewardship Part B

Measure

Measure

Planned Generation Capacity Part A



FCRPS Availability Over Time and By Plant 
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O&M Program FY 2016-2017 Program Objectives 

ÁLow cost, reliable power and trusted stewardship: 

 

ωά¢ƘǊƻǳƎƘ hǇŜǊŀǘƛƻƴŀƭ 9ȄŎŜƭƭŜƴŎŜΣ ƻǇŜǊŀǘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƘȅŘǊƻ ƎŜƴŜǊŀǘƛƻƴ 
system to maintain reliability and availability while making reliability 
ƛƴǾŜǎǘƳŜƴǘǎΣ ƛƴ ǇǊŜǇŀǊŀǘƛƻƴ ŦƻǊ ǘƘŜ DǊŀƴŘ /ƻǳƭŜŜ ¢ƘƛǊŘ tƻǿŜǊ tƭŀƴǘ ƻǾŜǊƘŀǳƭǎέΦ 

īOperational Excellence Initiatives 

VFive Year Forecast for Availability: Working to refine understanding of 
system performance given required routine maintenance, non-routine 
maintenance, and long term capital investments across the generating 
facilities to ensure the long-term optimal execution of the program 

VIncident Reporting and Analysis 

VPower Operations and Maintenance Peer Reviews 

 

ωContinue to address our Cultural Resources and Fish and Wildlife mitigation 
responsibilities to enable us to realize the benefits of the low cost hydropower 
system. 
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O&M Program FY 2016-2017 Spending Drivers 

ÁAging Infrastructure / Non-Routine Maintenance 

 

ÁCompliance 

ωElectric Reliability 

ωPhysical and Cyber Security 

ωEnvironmental 

ωSafety 

 

ÁStaffing and Salaries 

 

ÁAppropriations ς highly variable; depends on Congressional 
action 
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O&M Program FY 2016-2017 Spending Drivers 

ÁAging Infrastructure / Non-Routine Extraordinary Maintenance (NREX): 

ωAging infrastructure: Average unit age of 50 years, with balance of dam 
infrastructure as old or older.   

ωFrom 2012 through 2013 the Forced Outage Factor has averaged 3.6% for the 
system, driven by several long term unit outages. Industry average is 2.4% for 
large hydro units. 

ωSeeing large costs associated with repairing failed generating units across system 
and significant NREX requirements for spillway gates, penstocks, cranes, etc. 

ωNote: NREX costs for returning failed units to service are usually recovered 
quickly.  

īGrand Coulee G-10 cost $1.6M to repair, while the average value of generation from 
the unit is $4.1M per year. 

īChief Joseph unit 21 cost $3M to repair, while the average value of generation from 
the unit is $6.8M per year.  

īGrand Coulee G-21 repair cost $1.5M, while the average value of the lost capacity 
would be ~$7.5M per year. 

ωUnknown conditions found once repairs begin can have significant costs.  GCL 
TPP overhauls will cost $3M to $5M per unit due to additional needed repairs 
discovered once work began. 
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O&M Program FY 2016-2017 Spending Drivers (continued) 
ÁAging Infrastructure / Non-Routine Extraordinary Maintenance (NREX): (continued): 

ω$500M+ in NREX currently planned during 2014-2021, but needs may be higher 

īUnit Reliability 

ωGrand Coulee Third Powerplant Mechanical Overhaul 

ωBLH turbines at John Day and Lower Snake projects 

ωBonneville 2nd powerhouse ς design flaws in thrust collar/runner 

ωMandatory turbine integrity inspections for all Corps projects 

ωTransformer refurbishment at John Day 

ωCavitation repair at Lower Granite, Grand Coulee, Hungry Horse 

ωHeadgate refurbishment at McNary, L. Monumental, and L. Granite 

īWater Control 

ωSpillway gate work at Chief Joseph, The Dalles, McNary, Bonneville, and 
throughout the Willamette Valley 

ωSpillway/drum gates at Reclamation projects, including Grand Coulee 

ωPenstock gates and coatings 

ī/ǊŀƴŜǎΥ  [ŜŦǘΣ wƛƎƘǘΣ ŀƴŘ YŜȅΩǎ tǳƳǇƛƴƎ tƭŀƴǘ ŀǘ DǊŀƴŘ /ƻǳƭŜŜ 

īFire Systems: Grand Coulee, Albeni Falls, Palisades 

īCritical Spares 
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Aging Infrastructure / Non-Routine Extraordinary Maintenance: 
Equipment Condition Across FCRPS 

Á33% of FCRPS equipment has 
exceeded its design life 

 

Á26% of FCRPS equipment has 
ΨƳŀǊƎƛƴŀƭΩ ƻǊ ΨǇƻƻǊΩ 
condition hydroAMP rating 

 

ÁAverage hydroAMP ratings 
continue to decline 
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Current status for much of the FCRPS 

equipment 



Aging Infrastructure / Non-Routine Extraordinary Maintenance: 
Equipment Condition 

ÁMajority of equipment is 
Ǉŀǎǘ ƛǘǎΩ ǳǎŜŦǳƭ ƭƛŦŜ ς 
reflected in declining 
HydroAMP ratings. 

 

ÁAging equipment requires 
more frequent 
maintenance, both routine 
and non-routine. 

 

ÁCreates a situation of 
reacting to unplanned 
forced outages, creating 
additional demands on 
staff/OT/contract work. 
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FCRPS Equipment as a Percentage of Design Life 



Aging Infrastructure / Non-Routine Extraordinary Maintenance: 
hydroAMP Equipment Condition Ratings  

Example of a Plant with Capital Investment: McNary 
ÁGood 

ωCircuit Breakers ς 10 (Replaced 2003) 

ωTransformers ς 9.5 (Replaced 2007-2010) 

 

ÁFair 

ωGenerator Stator ς 7.0 (Rewinds in 
progress) 

ωGenerator Rotor ς 6.1 

ωExciters ς 6.0 

 

ÁMarginal 

ωGovernors ς 4.9 

ωTurbines ς 3.8 
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***Over 8 years: 

- Components without capital investment 

have degraded by half a point 

- Components with investment have 

improved six points 

- Entire powertrain has improved by 1.4 

points 



Aging Infrastructure / Non-Routine Extraordinary Maintenance: 
hydroAMP Equipment Condition Ratings  

Example of a Plant without significant investment: Ice Harbor 

ÁGood 

ωCircuit Breakers ς 10 (Replaced 2004) 

ωTransformers ς 8.2 (Refurbished recently) 

ωExciters ς 8.1 (replaced 2001-2) 

 

ÁFair 

ωNone 

 

ÁMarginal 

ωGenerator Rotor ς 5.5 

ωTurbines ς 4.6 

ωGovernors ς 4.4 

 

ÁMarginal/Poor 

ωGenerator Stator ς 3.1 
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***Without much investment 

at Ice Harbor, equipment 

condition has degraded a 

whole point in only five 

years 


